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BJIACTUBOCTI Ta CTPYKTYpHUI cTaH ctaneit 200711 15XCH]]

2. The influence of ultrasonic impact treatment and electric spark alloying on the physical and mechanical
properties and structural state of 20GL and 15KSND steel

Pedepar:

1. Incepraliiio NpUCBSYEHO BUBYEHHIO 3aKOHOMIpHOCTE! 3MiHIOBaHHS (PAa30BOTO Ta XiMIUHOrO CKJafy, CTPYKTYpH,
MEXaHIYHUX XapaKTEPUCTUK Ta KOPO3IMHUX BIACTMBOCTEN HU3bKOJIETOBAHUX KOHCTPYKUIMHUX CTaJleN [IpU
KoMbiHOBaHii ii enexTpoickpoBoro sierysaHHs (ELJT) Ta ynbTpasBykoBOro yaapHoro o6pob6senHs (Y3V0). Ha
nificTaBi pEHTT€HOCTPYKTYPHUX i €71eKTPOHHOMIKPOCKOMIYHUX JAOCJiIPKEHb BCTAHOBJIEHO 3aKOHOMIPHOCTI (pa30BUX
i CTPYKTypHUX IIEPETBOPEHD B IOBEPXHEBUX MIAPAX 3pa3KiB IIPU KOMOIHOBaHOMY MeTOoi 06poo6seHHs (ELT 3
nopanbmuM Y3YO) noBepxHi HU3bKOJIErOBaHOI KOHCTPYKLiMHO]I cTasni 2011, 1eroBaHoi HikeJeM, XPOMOM i
mosibgeHoM. [TokazaHo, o mif yac BU6opy JieryBajabHUX €JIEMEHTIB CJIifl BpaxOBYBaTU iX pO3UMHHICTD Y 3aJli3i,
CXWJIBbHICTB 10 Kap0OifOyTBOPEHHS Ta XiMiYHUI NIOTEHIiaJl, 10 JO3BOJISIE LieCIPSIMOBAHO BIUIMBATH Ha (Pi3UKO-
MEXaHi4Hi Ta aHTUKOPO3iliHi XapaKTePUCTUKMU IIOBEPXHi MaTepiaiy. JoCiIKeHo (Pi3snKO-MexXaHiyHi BIaCTUBOCTI

nokpuTTiB Ha crani 2011, orpumanux metonom ELJI, po3po6sieHo MEeTO0JIOTiI0 TOJIIMIIeHHS eKCILTyaTallifHUX



BJIACTMBOCTEN 32 PaxyHOK (POPMyBaHHS HEOOXiIHOI CTPYKTYPH, MiKpopebedy Ta MiKpOTBEpAOCTI micst Y3YO, mo
I03BOJIsSlE 0OMPATH ONTUMAJIbHI peXXUMHU KOMOIHOBAaHOTO OOPO6JIIOBaHHS Ta 3a6e31edye HalbiIbIl BUCOKI
IIOKa3HUKYU KOPO3iliHOi CTiIKOCTi Ta BTOMHOI MilJHOCTi. 3MilJHEHHS [TI0BEPXHEBOTO LIapy MaTepiasiB IOBs13aHe 3
OJJHOYaCHUM 3MEHIUIEHHSIM MIOPCTKOCTI I0BEPXHi Ta CyTTEBUM NOJPIOHEHHSIM €JIEMEHTIB MiKDOCTPYKTYPH, SIKi
3a6€311e4yI0Th 3MEHLIEHHS KiJIbKOCTi Halbibll He6e3MeYHNX TEXHOJIOTIYHUX KOHLIEHTPATOPIB i 3pOCTaHHS
KIJIBKOCTi MaJIOIIOTY>KHUX CTPYKTYPHUX KOHLEHTPATOPIB y NIOBEPXHEBUX MIApaX, 10 NPU3BOILUTD 4O 3POCTAaHHS
BTOMHOI MilIHOCTi Ta KOPO3ilHOI CTIiKOCTi. BUKOHaHi eKCllepuMeHTAabHI JOCIIIP)KEHHS 00 3MillHEHHS
[IOBEPXOHB JINTUX JleTajel Bi3Ka BAHTA)KHOTO BaroOHa BKa3ylOTh HA JOLIIbHICTh 3aCTOCYBAHHS YJIbTPA3ByKOBOTO

yIapHOro o6po6IeHHs IJ1s1 TOKpalleHHs iX BTOMHOI MIiIJHOCTi Ta JOBrOBIiYHOCTI.

2. The thesis is devoted to the study of the regularities of the change in the phase and chemical composition,
structure, mechanical characteristics and corrosion properties of low-alloy structural steels under combined
action of electric discharge surface alloying and ultrasonic impact treatment. On the basis of X-ray structural and
electron-microscopic studies, the regularities of phase and structural transformations in the surface layers of
samples were established for a combined processing (EDSA with subsequent UIT) of the surface of low-alloy
structural steel 20GL alloyed with nickel, chromium and molybdenum. It is shown that when choosing the alloying
elements, one should take into account their solubility in iron, their tendency to the carbides’ formation and their
chemical potential, which allows purposefully influencing on the physics-mechanical and anticorrosive properties
of the material surface. The physics-mechanical properties of coatings on 20GL steel obtained by the EDSA
method were investigated, the methodology for improving the operational properties due to the formation of the
necessary structure, microrelief and microhardness after UIT has been developed, which allows choosing the
optimum regimes of the combined treatment and provides the highest values of the corrosion resistance and
fatigue strength. Hardening of the surface layers of materials is associated with simultaneous reduction of the
surface roughness and substantial refinement of microstructure elements, which ensure reduction of the number
of the most dangerous technological stress-risers and the growth of the number of low-power structural stress-
risers in the surface layers, which leads to the increase in fatigue strength and corrosion resistance. The
performed experimental researches on hardening of surfaces of the cast parts of a truck of a freight car indicate to
the expediency of using ultrasonic impact treatment to increase their fatigue strength and durability.
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